Diet may both increase and decrease oxidative stress in the body. We compared the effects of four strictly controlled isocaloric diets with different intakes of polyunsaturated fatty acids (PUFA, 11 or 3% of energy) and vegetables and fruit (total amount of vegetables and fruit 516 or 1059 g/10 MJ) on markers associated with oxidative stress in 77 healthy volunteers (19-52 years). Plasma protein carbonyls (2-aminoadipic semialdehyde residues) and whole-body DNA and nucleotide oxidation (urinary 8-oxo-7,8-dihydro-2 0 -deoxyguanosine excretion) tended to decrease in all treatment groups with no differences between the diets. The diets did not differ in their effects on red blood cell antioxidative enzyme activities, either. The results suggest that in healthy volunteers with adequate nutrient intakes, 6-week diets differing markedly in the amount of PUFA or vegetables and fruit do not differ in their effects on markers associated with oxidative stress.
In observational studies, high intake of fruit and vegetables is frequently associated with decreased risk of coronary heart disease and many cancers (Riboli and Norat, 2003; Dauchet et al., 2006) . Various plant-derived compounds may have direct protective effects in tissues or enhance cellular defence mechanisms and thus restrain pathophysiological processes associated with degenerative diseases (Liu, 2003) .
The inverse association between the intake of fruit and vegetables and the risk of degenerative diseases has often been at least partly attributed to the high content of antioxidants in plants. The role of diet in pro-and antioxidative processes is an intriguing concept and, at least in theory, diet can both decrease (for example, by antioxidant vitamins; McCall and Frei, 1999; Frei, 2004) and increase (for example, by polyunsaturated fatty acids, PUFA; Turpeinen et al., 1998; Eritsland, 2000) oxidative stress in the body.
We compared in a parallel trial the effects of four strictly controlled 6-week diets differing in their PUFA content (11 or 3% of energy), and the intakes of vegetables and fruit (total amount of fresh or frozen vegetables and fruit and processed fruit products 516 or 1059 g/10 MJ) on various markers associated with oxidative stress and the risk of coronary heart disease. The study design has been published in detail elsewhere (Freese et al., 2002) . Here we report the results of a marker of oxidative damage of proteins (plasma 2-aminoadipic semialdehyde residues, AAS), an overall in vivo marker of oxidative damage to DNA and the nucleotide pool (urinary 8-oxo-7,8-dihydro-2 0 -deoxyguanosine, 8-oxodG) and red blood cell (RBC) antioxidative enzyme activities.
Fasting blood samples and 48-h urinary samples collected before (PRE) and after the experimental period (EXP) were used in the present analyses which were carried out within 12 months after the study period. Oxidation of lysine residues to carbonyls in total plasma proteins were determined as AAS after derivatization with fluoresceinamine (Daneshvar et al., 1997) . Urinary 8-oxodG was analyzed from pooled urine samples by column switching high-performance liquid chromatography (HPLC) using electrochemical detection (Loft and Poulsen, 1999) . RBC antioxidative enzyme activities were measured to detect possible changes in endogenous cellular antioxidant defence. Lysed erythrocytes were used in the assays for catalase (CAT), glutathione peroxidase (GPx), glutathione reductase (GR) and superoxide dismutase (SOD), which were carried out by the Cobas MIRA clinical automated analyzer (F Hoffmann-La Roche Ltd., Basel, Switzerland) (Young et al., 1999) .
There were no differences between the treatments in any of the markers measured (Table 1 ). In line with earlier results (Dragsted et al., 2004) , PRE and EXP results of almost all markers correlated significantly (Table 1) indicating that factors unassociated with the present treatments are strong determinants of the marker levels. Such factors may include genetic constitution and constant environmental exposures (Autrup et al., 1999) .
Our experimental diets provided recommended amounts of nutrients. Although difference in the total intakes of vegetables and fruit between the low and high vegetable diets was over 500 g/day at the 10 MJ energy intake level, the low vegetable diets were not devoid of plant foods. Furthermore, intakes of tea and coffee were allowed (Freese et al., 2002) . Even in the high PUFA þ low fruit and vegetable diet group the total antioxidant intake was probably sufficient. In most earlier studies, diets high in fruit and vegetables or plant-based supplements have been compared with control diets very low in plant products. These differences in study designs may explain why we found no differences in RBC enzyme activities, while others have reported, for example, enhanced GPx activity by black currant þ apple juice (Young et al., 1999) and diet rich in vegetables and fruit (Dragsted et al., 2004) or increased activity of SOD by increased fruit and vegetables in smokers, but not in non-smokers (Hininger et al., 1997) . However, no changes in GPx, CAT or SOD activities were seen by Duthie et al. (2005) when the habitual diet of female volunteers was supplemented with 750 ml/day of cranberry juice.
The lack of treatment effect in urinary 8-oxodG is in line with the study of Dragsted et al. (2004) , in which basic low vegetable diet was supplemented for 24 days with 600 g/day of fruit and vegetables (Møller et al., 2003) . However, plasma lipid oxidation lag time ex vivo increased with fruit and vegetables (Dragsted et al., 2004 ), while we found no effect on low-density lipoprotein ex vivo oxidability (Freese et al., 2002) . This indicates that a 500-600 g/day difference of vegetable and fruit intake may have different effects when applied to different baseline diets.
The possible prooxidative effect of ascorbate towards lysine in plasma proteins indicated earlier by correlation studies (Dragsted et al., 2004) or diets rich (Young et al., 1999) or low (Young et al., 2000; Dragsted et al., 2004) in vitamin C and flavonoids was not confirmed by the present data. There was a total lack of association between pre-experimental plasma AAS and calculated habitual intake (range ¼ 17-334 mg/day; Spearman's r ¼ 0.042) or plasma concentrations (range ¼ 14-89 mmol/l; Pearson's r ¼ 0.074) of vitamin C.
Our results indicate that 6-week high intake of PUFA does not increase and high intake of vegetables and fruit does not decrease oxidative stress in healthy adults with nutritionally adequate diets. The outcome of the present intervention might have been different in another study population such as heavy smokers with marginal habitual vitamin intakes. Furthermore, the present results do not exclude the possibility that the high vegetable diets could be beneficial, for Table 1 Markers of oxidative stress in the beginning (PRE) and the change during the experimental period (EXP) in the study groups Study diets: P1, rich in PUFA and low in vegetables; P2, rich in PUFA and high in vegetables and fruit; M1, low in PUFA and low in vegetables and M2, low in PUFA and high in vegetables and fruit. Subjects in the control group remained on their habitual diet. More information see Freese et al. (2002) . d Significant difference between the PRE and EXP values within the treatment group (paired t-test or Wilcoxon signed-ranks test).
example, by reduction of oxidative stress in aortic plaques or in DNA from specific organs, or by completely different mechanisms such as enhancement of chemical detoxification mechanisms.
